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CLOCK EXT RAC TION CIRCUIT^ 

CROSS REFERENCE 

This appUcation is related to U.S. Provisional Patent Application Se, No. 60/390,346 
filed June 21, 2002. 

This appUcation is also related to co-pending U.S. Patent AppUcation Ser. Nos. 

PCT/ (Att y.DocketNo.IU010620),PCT/ (Atty. Docket No. IU0201 57), 

pcx/ (Atty. Docket No. IUO20158), PCT/ (Atty. Docket No. IU020159), 

PCT/ (Atty. Docket No. IU020160), PCT/ (Atty. Docket No. IU020161), 

prT/ (Atty . Docto t No . IU020162), PCT/ (Atty. Docket No. IU020252), 

PCn (Atty. Docket No. IU020253), PCT/ (Atty. Docket No. IU020255), 

^ pcT/ (Atty. Docket No. IU020256), all of which were assigned to the 

Assignee of the present application and hereby incorporated by reference as if reproduced in 
their entirety. 

FIELD OF THE INVENTION 

The present invention relates to broadcast routers and, more particularly, to circuit for 
extracting se.ected titne information, from a seriaUzed stream of digital audio dam passing 
through a decoder circuit of the broadcast router, for use by various components thereof . 
BACKGROUND OF THE INVENTION 
Traditionally, broadcast routers have incorporated serial digital audio decoders for 
extracting digital audio data words from a seriaUzed stream of digital audio data. However 
such serial digital audio decoders extract little, if any, timing information from the stream of 
digital audio dau, For example, prior serial digital audio decoders which output some form ^of 
a -recovered clock" are known in the art. It would be quite useful if serial digital audro 
decoders were configured to extract other types of timing information from a recewed 
serialized stream of digital audio data. For example, it is contemplated mat time information 
extracted from a received seriaUzed stream of digital audio data by a serial digital audto 
decoder oonld be used by tire serial digita. audio decoder itself, for example, in the manner 

disclosed in co-pending U.S. Patent AppUcation Serial No. 10/ 

IU020159) and previously incorporated by reference, or by other components of the broadcast 
router Heretofore, however, serial digital andro decoders have not been configured to extract 
such types of information. It is, therefore, the object of the invention to provide a serial drgxta, 
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audio decoder capable of exacting timing information from a received serialized stream of 
digital audio data. 

SUMMARY OF THE INVENTION 

The invention is directed to a method for extracting selected time information from a 
stream of serialized AES digital audio data. A first transition indicative of a first preamble of 
said stream of serialized AES digital audio data is detected and, upon detection of the 
transition, a time count initiated. A second transition indicative of a subsequent preamble of 
said serialized AES digital audio data is subsequendy deteoted and the time count halted. The 
time separating the first and second transitions is then determined. The separation time, wh.cn 
preferably is determined in the form of a fast clock pulse count separating the first and second 
transitions, may be transferred to a decoding logic circuit for use in decoding the stream of 
serialized AES digital audio data. Alternately, the separation time, again preferably 
determined in the form of a fast clock pulse count separating the first and second transitions, 
m ay be transferred to an encoding logic circuit for use in encoding the stream of senahzed 

AES digital audio data. 

to another embodiment, the present invention is directed to a broadcast router wluch 
includes a decoder cizcuit and a targe, component coupled to the decoder circuit. The decoder 
circuit receives a stream of serialized AES digital audio dam and, during the decoding thereof, 
the decoder circuit extracts time information from the stream of serialized AES digital audio. 
The decoder circuit then forwards the extracted time information to the target component 
where it is used, by the target component, during the execution of at least one function thereof. 
The extracted time information may also be used, by tire decoder circuit itself, to decode the 
received stream of serialized AES digital audio data. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG 1 is a block diagram of a fully redundant, linearly expandable broadcast router 
which incorporates a bi-phase decoder constructed in accordance with the teachings of the 
present invention; 

" FIG. 2 is an expanded block diagram of a first broadcast router component of the fully 

redundant, linearly expandable broadcast router of FIG. 1 ; 
, " naSisanexpandedblockdiagramofanAESinputcircnitofthefirstbroadcastronter 

component of FIG. 2; 
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HG. 4 is an expanded block diagram of an AES bi-pbase decoder circuit of the AES 

inputcircuitofFIG.3;and A p«M.*«<e 
FIG 5 is a flow chart of a method by which a time extraction circuit of the AES bl-phase 
decoder of HQ. 4 determines the number of fast docks separating successive preambles of an 

AES-3 serial digital audio data stream. 

DETAILED DESCRIPTION 
Referring first to FIG. 1. a fully redundant, linearly expandable broadcast router 100 
wU l now be described in greater detai,. As may now be seen, the fitlly redundan, linear y 

to one another to form the .arger fuUy redundant linearly expandable broadcast router m 

router matrices, the second router matrix being redundant of the first router matrix^ Thus 

router maniocs, each receiving, at an input side thereof, the same mpnt drgttal audto da* 

disclosed bin, each of the broadcast router components used to construe, ttre fully 
^L.line.lyexpandabiebroadcast router are N x M s,e, broadcast routers. Howeve, 
" is fully contemplated mat the fiilly rerlundant, linearly expandable broadcas router 100 
could mlad be constructed of broadcast router components of different sizes relabve to one 

0 ^ As farmer disclosed herein, the fully redundant, linearly expandable broadcas, router 

UB 104 106 and 108. Of course, the presen, disclosure of ,he fully redundan,, Imearly 
Iplndab.e broadcas, rou,er 100 as being formed of four broadcas, router components 
purely by way of exampie. Accordingly, it should be clearly understood mat a fully 
Uluinl, expandable broadcast router constructed in accordance wi» *e*ac = 
of the presen, invenrion may be formed using various other numbers <**£*j£ 
component.. The firs,, second, third and four* broadcas, ro»,er compendia 10 OA 106 
Id 108 which, wben fuU, connected in the manner disclosed herein, 
my redundant, linear., expandable broadcas, rourer 100, may either be boused ^ « . 
colon chassis as Ulus«rated in FIG. 1 or, if desired, housed in separ*e — ~ 
previously se, fo«h, fhe broadcas, rou,er component 102, 104, 106 and 108 may have 
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afferent sizes relative to one another or, in the alternadve, may aU have the same N x M size, 
one size mat has proven suitable for the uses contemplated herein is 256 x 256. Fu~ 
a snitahle configuration for the fully redundant, linear expandable broadcast router 100 would 
be to couple five broadcast router components, each sized at 256 x 256, thereby resulttng m a 
1 ,280 x 1 ,280 broadcast router. 

The first broadcast router component 102 is comprised of a first router matnx 102a 
andasecond(or "redundant", router matrix 102b used to replace the firs. 
in ^ event of a failure dtereof. Similarly, each one of me second, third and ^« 
router components 104, 106. and 108 of the fully redundant, linearly expandable broadcast 
router 100 are comprised of a first router matrix 104a, 106a and 108a, respectively arrda 
second (or "redundant") router matrix 104b. 106b and 108b, respectively, used to replace the 
first router matrix 104a, !06a and 108a, respectively, in the event of a Mure the^f . Of 
eourse, the designation of the second router matrices 102b, 104b, fOob and 108b - a 

; respectively, in the event of a failure thereof is pure,, arbitrary and it is fully 

Jeither one of a router mahix pair residing within a broadcast router — ™^ 
a backup for the other of the router matrix pair residing within that broadcast router 

COmP Tmay be farmer seen in FIG. 1, the first router matrix 102a of the first broadcast 

«H the first router matrix 106a of the third broadcast router component 106 and fire firs 

second router matrix 102b of the first broadcast router component !02, the second ^ 
25 matrix 104b of the second broadcast router component 104, the second router mtdrtx 106b of 
le third broadcast router component 106 and me second router matrix 108b of — 
broadcast router component 108 are coupled together in a second arrangemen whrch, hke the 
larrangement, conforms toam„yconnectedtopo,gy.mam.ly conneote, topoiogy^ 
router malx of an arrangement ofrouter matrices is coupled, by a discrete hnx, to each and 
30 everyotherroutermatrixformingpartofmearrangementofroutermatnces. 

Thusforthefi.tarrangementof^^ 
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ft. L ^ matrix 106a of the third broadcast router component 106 . the first 
^Ogaofmefourmbroadcas^^^^^ 

M bi-directiona. Hn.cs 1X6 and 1.8 conple the fins, rente, matrix 104a of the seeo d 
broadcast renter component 104 to the first router matrix ,06a o f the third broadcast rem* 

respectively Finally, a sixth bi-direetional In* 120 conples Ore first renter matnx 106aof me 
Z1L ronL component 106 to the first renter matrix 103a of the fourth broadcast 

router component 108.. . .... w 

Similar*, for the second arrangement of renter matrices, first, second and tmrd b, 
directional links ,22, 124 and ,26 coup.es the second renter matrix 102b of the first — 
r0 nter component 102 to the -second router matrix 104b of me second broadcast ™,e 
component 104, the second router matrix 106b of me third broadcast router component 16 

10 4b of the second broadcast router component 104 to the second router matrrx 1 6b f the 
L broadcast router component ,06 and the second router matrix 108b of the fourth 
tmrd resDectiv ely Finally, a sixth bi-direetional link 132 couples 

broadcast router component 108, respectively, nnauy, 

te seeond router matiix 106b of the third broadcast router component 106 to tire ^ond 
, router matrix 108b o, tire fourth broadcast router component 108. Vartous,y, the b, 
Lctiona, links 110 mrou g h 120 may be formed of copper wire, optica, fiber or an*, 
emission medium deemed suitable for the exchange of digita, signed, 0. — - - 
ftan the sing,e bi-directiona, tinks between pairs of broadcast router components .Unstinted m 
HO 1, in an alternate embodiment of me invention, it is contemned mat the pmrs of 
5 broadcast router components may instead be coupled together by first and second urn- 
directional links. Such an alternate configuration is illustrated m HO. 2. 

Th e broadcast router components 102, 104, 106 and 108 wiH now be descrtbed m 
sreater detail HO. 2 shows the first broadcast router component 102. The seeond, tmrd and 
:l Least router components 104, 106 and 108, on the other - — y 

aetail. Of course, it should be clear.y understood mat eertain compone nts of the fo.gomg 
d escription of the first broadcast renter component 102, as we,, as the second, tmrdandfourth 
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however, that further detail hereof ma, be found by reference to co-penchng U.S. p*en 
^cationSer.No.lO, 0U* D~* Ho. —) and previous, , ^orated b, 

^ILaybeseeninHO.^ebroadc^^^ 

conforming to me multichannel digital and, ("MADI") standard by . -» 

U2-1 through 142-N, respectively. Each one of .he firs, selector cucurts 138-1 mrough 138 

Th e selected transport sueam output each one o, me firs, selec.orc.rcur. 1381 
tnI ougb 138-N is fed .o an inpu. side of a routing engine 144, a transmuting (or W) 
ort 276 a firs, receiving (or "KX") expansion port 278, a second recervmg 

,0 wLh da, is tin— to a selected destination. Similarly, b, me term recewmg 
vision por., it is intended ,o refer .o an expansion por. which recerves da, floma 

r ; mprised of a memory subsysrem in which me report steams rec.v* from ^ 
firs, se.eo.or circuits 138-1 mrough 138-N of me firs, broadcast rou.er componen. «a *e 
1« before transfer to plura, destinations and a procsor subsystem „ — - 
transfer of tire tiansport streams received from the firs, selector as** 138-1 mrough 13 
g oxplion por. of me firs, router matiix 104a of the second broaden, 
7.104 L first router matrix 106a of me tirhd broadens. rourer componen. 106 and 
component 104, tne nrsi rom** Conversely, each 

. of the first second and third expansion ports 278, 280 ana z»z oi 
~ from a — ng expansion por. of me first router matrix of another hroadcast 
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«-«. -» ». — — » — ■ *"t"r«," „„„, 

— r~rrrr=r »■ — - » 
— — — srz :r:~zri— 

and input transport streams 3N+1 througn w 

* f the first router matrix 108a of the fourth broadcast router component 108, to 
expansionportofthefirstroutermatnx input transport streams N + l 

As previously se, forth, the first and second router matnces 102a and 102b ar 
,w To function in this manner, routing engine 152 ot 

30 and the third receiving expanston port 282 are also „„ rt M0 respectively, 

jT-.-«— -» ^ ^abroad sense, fi.etr—gexpansron port 2S4o f the 
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second router matrix 102b is comprised of a memory subsystem iu which the transport streams 
reived from the first selector circuits 138-1 through 138-N of the first broadcast router 
component 102 are buffered before transfer to plural destinations and a processor subsystem 
for controlling the transfer of the transport streams received from the selector circutts 138-1 
5 through 138-N to a receiving expansion port of the second ronter matrix 104b of the second 
bmadcas, router component 104, the second router matrix 106b of the third broadcast router 
component 106 and the second router matrix 108b of the fourth broadcast renter eomponen 
108 Conversely, each one of the firs, second and third expansion ports 286, 288 and 290 of 
tbe second router matrix 102b are, in a broad sense, comprised of a memory 
10 which the transport streams receive, from a —dug expansion port of the first romer 
.natrix of another broadcast router component may be buffered before transfer to the.r final 
destination and a processor subsystem for control^ the transfer of the transport streams 
reeved from the transmitting expansion port of the first router matrix of the other broad** 
router component to inputs of the routing engine 152 of the second renter matnx 102b of the 
15 first broadcast router component 102. 

From the first selector circuits 138-1 through 138-N, input transport streams 1 throngh 
N are transmitted to the routing engine 152 and the transmission expansion port 284. From 
the transmission expansion port 284, input transpon streams 1 — N am fo^axded m^ 
second router matrix 104b of the second broadcast router component 104 overthe fink 122 to 
20 the second router matrix 106b of the third broadcast router 106 over the link 124 and to the 
second router matrix 108b of the fourth broadcast router 108 over the link 126. m return 

of the second router matrix 104b of the second broadcast router component 104, to me nurd 
receiver expansion port 290 over me fink 122-, input transport — ™ ~ 
25 transmitted, from the transmission expansion port of the second router matrrx 106b ^of be 
third broadcast router component 106, to the second receiver expansron port 288 over the hnk 
m and input transport streams 3N + 1 through 4N are transmitted, from the transrmssron 
expansion port of the second router matrix 108b of the fourth broadcast router component 
108 to the first receiver expansion port 288 over the Unk 126. From the third, second and 
30 firs receiver expansion ports 290, 288 arrd286,the input transport streams N+ l through 2N, 

expansion ports 290, 288 and 286, respectively, to the routing engine 154. 
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Residing within the routing engine 144 of the first router matrix 102a is switching 
means for assigning any one of the 4N AES streams received as inputs to the routing engine 
144 to any one of the M output lines of the routing engine 144. Variously, it is contemplated 
that the routing engine 144 may be embodied in software, for example, as a series of 
instructions; hardware, for example, as a series of logic circuits; or a combination thereof. 
Similarly, residing within the routing engine 152 of the second router matrix 102b is switching 
means for assigning any one of the 4N input AES streams received as inputs to the routing 
engine 152 to any one of the M output lines of the routing engine 152. Again, it is 
contemplated that the routing engine 152 may be variously embodied in software, hardware or 
a combination thereof. Each one of the 1 through M AES streams output the routing engines 
144 and 152 of the first and second routing matrices 102a and 102b, respectively, of the first 
broadcast router component 102 are propagated to a corresponding one of second selector 
circuits 160-1 through 160-M. The second selector circuits 160-1 through 160-M collectively 
determine whether the 1 through M AES streams output the routing engine 144 of the first 
routing matrix 102a or the 1 through M AES streams output the routing engine 152 of the 
second routing matrix 102b shall be the output of the first broadcast router component 102. 
Each one of the second selector circuits 160-1 through 160-M share a common control input 
(not shown) for selecting whether the AES streams output the routing engine 144 or the AES 
streams output the routing engine 152 shall be passed by the second selector circuits 160-1 

i through 160-M. ^ 

From the second selector circuits 160-1 through 160-M, the selected AES streams are 
propagated to a respective one of information duplication circuits 162-1 through 162-M. In 
turn, the information duplication circuits 162-1 through 162-M pass the received AES streams 
to either the AES output circuits 164-1 through 164-M or the MADI output circuits 166-1 
5 through 166-M for encoding and output from the first broadcast router component 102. 
Similarly, if the received information streams were MADI streams, they, too, could be passed 
to either the AES output circuits 164-1 through 164-M or the MADI output circuits 166-1 
through 166-M for encoding and output from the first broadcast router component 102. 

Referring next to FIG. 3, the AES input circuits 140-1 through 140-N will now be 
0 described in greater detail. FIG. 3 shows the AES input circuit 140-1. The remaining AES 
input circuits, specifically, the AES input circuits 140-2 through 140-N are similarly 
configured to the AES input circuit 140-1 and need not be described in greater detail. As may 
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now be seen, the AES input circuit 140-1 includes AES bi-phase decoder circuits 296-1 
through 296-32 and a transport stream multiplexer 295. Input to each one of the AES bi-phase 
decoder circuits 296-1 through 296-32 is a respective input digital audio data stream, 
conforming to the AES-3 standard, and originating at a signal source (not shown). As will be 

5 more fully described below, the AES bi-phase decoder circuits 296-1 through 296-32 decodes 
the respective input digital audio data stream input thereto. The resulting 32 decoded input 
digital audio data streams produced by the AES bi-phase decoder circuits 296-1 through 296- 
32 are input the transport stream multiplexer 295 which builds, from the 32 decoded input 
digital audio data streams, an input transport stream which is passed to the selector circuit 

10 138-1. 

The AES bi-phase decoder circuits 296-1 through 296-32 will now be described in 
greater detail. FIG. 4 shows the AES bi-phase decoder circuit 296-1. The remaining AES bi- 
phase decoder circuits, specifically, the AES bi-phase decoder circuits 296-2 through 296-32 
are similarly configured to the AES bi-phase decoder circuit 296-1 and need not be described 
15 in greater detail. As will be more fully described below, the AES bi-phase decoder 296-1 
works by using a fast clock to sample an incoming data stream, here, the AES serialized 
digital audio data stream. In order to decode the AES serialized digital audio data stream, the 
AES bi-phase decoder 296-1 also requires an estimated bit time. As used herein, the term 
"fast clock" refers to a clock having a frequency of at least twenty times faster than the 
20 frequency of the incoming AES digital audio data stream. The term "bit time", on the other 
hand, refers to the number of fast clocks that will occur during a typical bit of the incoming 
AES digital audio data stream. As disclosed herein, it is contemplated that the AES bi-phase 
decoder 296-1 may operate in two modes. In the first mode, the bit time is user-selected for 
direct input to the logic circuit 298 while, in the second mode, the bit time is automatically 
25 generated from the incoming serialized digital audio data stream. 

As may be seen in FIG. 4, the AES bi-phase decoder 296-1 is comprised of a time 
extraction circuit 297, a decoding logic circuit 298, a bit time estimator 300 and an 
appropriately sized data store, for example, a 32-bit wide asynchronous first-in-first-out 
("FIFO") memory 302. The AES bi-phase decoder 296-1 receives the serialized digital audio 
30 data stream of AES data from the AES input 140-1. Within the AES bi-phase decoder 296-1, 
the AES serialized digital audio data stream is then routed to each of the time extraction 
circuit 297, the decoding logic circuit 298 and the bit time estimator 300. The time extraction 
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circuit 297 extracts certain time information, specifically, the number of fast clocks separating 
successive preambles from the second serialized digital audio data stream. The time 
extraction circuit 297 then passes the extracted time information to the decoding logic circuit 
298 for decoding of the AES serialized digital audio data stream. In addition to passing the 
5 extracted time information to the decoding logic circuit 298, the time extraction circuit 297 
also outputs the extracted time information to a target component 400 (which is shown in 
phantom in FIG. 4 as it is not part of the AES bi-phase decoder 296-1) of the broadcast router 
100. There, depending on the particular functionality of the target component 400, it is 
contemplated that the extracted time information, extracted by the time extraction circuit of 
10 the AES bi-phase decoder 296-1, may be used for a wide variety of purposes. For example, it 
is contemplated that the extracted time information may be used when encoding a stream of 
serialized AES digital audio data. In such an example, an encoding logic circuit, which, for 
example, may form part of the AES output circuit 164-1, would serve as the target component 
400. Of course, an encoding logic circuit is but one example of a target component of the 
15 broadcast router 100 which could use the extracted time information to perform various 
functions. Furthermore, it is contemplated that the extracted time information could be 
forwarded to plural target components, each of which would use the extracted time 
information during execution of a respective function. Finally, it is contemplated that the 
extracted time information could also be used, by the AES bi-phase decoder 296-1 itself to 
20 decode the received AES serialized digital audio data stream. 

Further details regarding the operation of the decoding logic circuit 298 are set forth in 

greater detail in co-pending U.S. Patent Application Ser. No. 10/ (Atty. Docket No. 

IU020259) and previously incorporated by reference. As is more fully described therein, the 
decoding logic circuit 298 is configured to identify "X-type" preambles, "Y-type" preambles, 
25 "Z-type" preambles, logical ones and logical zeros within the AES serialized digital audio data 
stream. After identifying a preamble and concluding that the identified preamble is either an 
«X" preamble, a "Y" preamble or a "Z" preamble, the decoding logic circuit 298 transfers the 
identified preamble to the FIFO memory 302 which, as disclosed herein, is a 32-bit wide 
register. 

30 Upon commencing the extraction of digital audio data from the received AES 

serialized digital audio data stream, the decoding logic circuit 298 will place the first such 
decoded preamble, typically, a type "Z» preamble, into bits 3 1-28 of the FIFO memory 302. If 
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the decoding logic circuit 298 subsequently identifies a logical "1" or a logical "0" in the AES 
serialized digital audio data stream, the decoding logic circuit 298 transfers the decoded data 
bit into bit 31 of the FIFO memory 302, thereby causing the first decoded preamble to be 
moved into bits 30-27 of the FIFO memory 302. In this manner, the decoding logic circuit 
5 298 decodes, in succession, individual bits of data in the received stream of serialized AES 
digital audio data, and identifies each such bit as either a logical "1", a logical "0" or as part of 
a preamble. As each data bit is successfully identified, it is transferred into bit 31 of the FIFO 
302, thereby gradually filling the FIFO 302 with a first 32-bit subframe of AES digital data. 
Whenever another preamble is subsequently identified, however, the decoding logic circuit 
10 298 concludes that it has begun to decode a next 32-bit subframe of AES digital data. 
Accordingly, the existing contents of the FIFO 302 are clocked into the selector circuit 138-1 
and the newly identified preamble is placed into bits 31-28 of the FIFO 302, thereby beginning 
the filling of the FIFO 302 with a next 32-bit subframe of AES digital data. 

Referring next to FIG. 5, the method by which the time extraction circuit 297 certain 
15 time information, specifically the number of fast clocks separating successive preambles, from 
the AES serialized digital audio data stream will now be described in greater detail. The 
method commences at step 350 and, at step 352, the AES serialized digital audio data stream 
from which the aforementioned time information is to be extracted is input the time extraction 
circuit 297. Continuing on to step 353, the transition count "T" is set to zero and the time 
20 extraction circuit 297 begins examining the incoming AES serialized digital audio data stream 
for transitions. At step 354, the time extraction circuit 297 detects a first transition in the 
incoming AES serialized digital audio data stream and presumes that the detected transition 
indicates the start of a first preamble. The method then proceeds to step 355 where the time 
extraction circuit 297 begins a count of the number of fast clock pulses between the detected 
25 preamble and a subsequent preamble in the incoming AES serialized digital audio data stream. 
To do so, the method will first proceed to step 356 where the transition count T is incremented 
by one. 

Proceeding on to step 357, the time extraction circuit 297 then compares the transition 
count T to 33, the number of transitions which occur between successive preambles of AES-3 
30 serialized digital audio data stream. If it is determined at step 357 that the transition count T is 
less than 33, then the time extraction circuit 297 concludes that the subsequent preamble has 
not yet been detected. The method then proceeds to step 358 where the count of fast clock 
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pulses continue. Continuing on to step 359, the time extraction circuit 297 resumes its 
examination of the incoming AES-3 serialized digital audio data stream for a subsequent 
transition. Upon detection of a subsequent transition, the time extraction circuit 297 will 
again determine if the detected transition indicates the start of a subsequent preamble in the 
incoming AES-3 serialized digital audio data stream. To do so, the method returns to step 356 
where the time extraction circuit 297 would again determine, in the manner previously 
described with respect to the first detected transition, if the subsequently detected transition is 
indicative of a subsequent preamble in the incoming AES-3 serialized digital audio data 
stream. 

Returning now to step 357, if the transition count T is equal to 33, the method 
proceeds to step 360 where the time extraction circuit 297 concludes that the detected 
transition indicates the start of a subsequent preamble in the incoming AES-3 serialized digital 
audio data stream. The method would then proceed to step 362 where the time extraction 
circuit 297 transmits the fast clock pulse count to the decoding logic circuit 298 for use in 
decoding the AES-3 serialized digital audio data stream in the manner described in detail in 

U.S. Patent Application Ser. No. 10/ (Atty. Docket No. IU020259) and previously 

incorporated by reference. Continuing on to step 364, the time extraction circuit 297 
determines if there is additional AES serialized digital audio data to be analyzed. If there is 
additional data to be analyzed, the method proceeds to step 366 for reset of the fast clock pulse 
count. The method would then return to step 353 for further analysis of the incoming AES 
serialized digital audio data stream in the manner previously described. If, however, it is 
determined at step 364 that there is no additional AES serialized digital audio data requiring 
analysis, the method would instead end at 368. 

Thus, there has been disclosed and illustrated herein a method for extracting selected 
time information, from a serialized stream of digital audio data passing through the broadcast 
router, for use by various components thereof. Of course, while preferred embodiments of this 
invention have been shown and described herein, various modifications and other changes can 
be made by one skilled in the art to which the invention pertains without departing from the 
spirit or teaching of this invention. Accordingly, the scope of protection is not Umited to the 
embodiments described herein, but is only limited by the claims that follow. 



